Evidence-Based Medicine Committee, translating the original scale and evaluating the reliability and validity, and then to compile the Chinese version of the Management of Aggression and Violence Attitude Scale (MAVAS) for nurses in emergency room in the mainland of China.
Introduction
Patients' aggression and violence toward health-care workers belong to a common global social security issue in various hospitals. 1 According to the Report of Violent Injuries in Hospitals published by the Chinese Hospital Association, the number of violent incidents in hospitals in our country has been greatly increasing, 2 and the scale contains 27 items and is divided into four dimensions: internal dimension (five items), external dimension (three items), interaction dimension (five items), and management dimension (14 items). A 5-point Likert rating was used, with 1 being "strongly agree" and 5 being "strongly disagree," with lower scores indicating higher approval. Cronbach's α=0.40-0.77, and the test-retest reliability was 0.85. Four common factors (eigenvalues>1) were extracted from the exploratory factor analysis, and the cumulative interpretation variance was 43.4%. The total Scale-level Content Validity Index (S-CVI)=0.97, and the Item-level Content Validity Index (I-CVI)=0.80-1.00. It has been verified that the scale can be well applied to assess the attitude of nurses in the EDs in Hong Kong for the causes and management of patients' violence.
Methods

Translation procedures
First, the author contacted Dr. Joy Duxbury and Prof. Wong, who are the authors of the original scale, and explained the reasons for requesting and obtained the authorization. This study followed the cross-cultural adaptation guidelines 14 provided by the American Academy of Orthopedic Surgeons' (AAOS) EvidenceBased Medicine Committee and Guillemin et al.'s 15 cross-cultural adaptation criterion, and according to the "forward translation, synthesis, back translation, expert committee review, pretesting" 16 translated the original scale and evaluated the reliability and validity of the revised scale so that it is basically equivalent to the original.
Stage 1: forward translation: Both the author and another nursing expert who were proficient in English, understood the project, and possessed much medical knowledge independently translated the original scale into Chinese, named T1 and T2, respectively. The researcher proofread the two drafts and recorded the words that were uncertain and controversial to form the first review report. At the same time, two English teachers whose native language is Chinese were invited to independently translate the original scale, both of them had at least 8 years of English teaching experience and neither had medical knowledge nor were not familiar with the subject background, named T3 and T4, respectively, then the drafts were proofread and recorded by the author to form the second review report.
Stage 2: synthesis: The author integrated the English original scale, four Chinese drafts, and two review reports to the team, and the members analyzed and discussed especially the controversial and uncertain physical, 74.0% of nurses have experienced physical violence every year and 88.0% have been exposed to verbal abuse. 5 American Emergency Nursing Association surveyed 6504 nurses in 2011 and found that 54.4% of nurses experienced verbal violence, of which pure language violence accounted for 42.9%, language and physical violence 11.2%, and physical violence only 0.8%. 6 The incidence of violence suffered by nurses has increased year by year in the UK. In China, 66% of nurses in Hong Kong 7 have suffered violent injuries, 62% of nurses in Taiwan 8 have experienced violent incidents, and on the mainland the incidence of violence toward nurses in the emergency health-care department is as high as 80.7%. 9 
ICN
10 believes that when a nurse suffers from patient's violence, it not only affects her physical and mental health but also reduces the morale of the nurse, which leads to a decrease in the quality of care and even the loss of the whole health-care system. There is a series of adverse consequences such as job burnout and the intention of demission after nurses experienced violence, ultimately affecting the patients' well-being.
In recent years, the loss of nurses is the focus in many countries. One of the reasons may be the patient's violence. Moreover, with the statement of the Former Chairman, Li Xiuhua, the future development of nursing will surely require a large number of nurses. Therefore, it is important to reduce the harm of patients' violence for nurses, to improve nurses' working environment, and to improve nurses' satisfaction with their jobs, so as to promote the long-term development of nursing in our country.
The most widely used scale is the Management of Aggression and Violence Attitude Scale (MAVAS), which was developed by Duxbury, 11 UK, in 2003 to measure the attitudes of the nurses and patients toward the causes and management on patients' aggressions and violence in mental settings. There are a total of 27 items, belonging to four dimensions, including internal causes (patients' own factors, such as disease type and disease symptoms), external causes (environmental factors) and interactions between medical staff and one dimension of management of violence. The assessment uses a visual analog scale (0-100 points), with lower scores indicating agreement and higher scores indicating disagreement. After some investigation, the scale shows good reliability and validity. In 2013, Pulsford et al. 12 adapted the scale, and the adjusted scale adopted 5-point Likert scale, with 1 being very disagree and 5 being very much in agreement. In 2015, Prof. Wong 13 of the Hong Kong Polytechnic University introduced the scale into the ED and compiled it into an English version. The compiled phrases during the translation until all of them reached a consensus to form the T5 version. The author recorded all issues and solutions during the discussion.
Stage 3: back translation: To ensure consistency of content and concept between the Chinese version and the English version, the research group invited a Chinese nursing professor who lived in Canada for many years and a PhD nurse to translate the integrated T5 version into English independently and invited two English professional graduate students with no medical background also to back translate the T5 version so that the researcher can find out the differences in translation of the certain words and avoid the information bias.
The team members discussed on the translations of four English versions, translated and back translated repeatedly those words that were different and controversial from the original scale, and modified the expressions that did not accord with the culture and customs of the mainland in China. The Chinese translation draft T6 was formed, and the author recorded the details in the stage.
Stage 4: expert committee review: To ensure the equivalence between the Chinese version and the original scale, the author submitted the original scale, the Chinese translation of six editions, and all the recorded notes to the experts for two rounds of expert consultation (Delphi survey) to form a pilot Chinese version of the MAVAS. A total of 25 experts in this field were selected nationwide, including 13 in nursing management, two in nursing education, five in ED nurses, two in long-term research in patient violence, two in psychologists, and one public health expert, in which all of them working for at least 10 years, whose academic qualifications are master and above and deputy chief nurse and above.
The aim of the expert consultation mainly includes the following: (1) whether the language is clear; (2) whether the meaning expressed by the translation is clear; (3) whether the translation expression conforms to the mainland culture; (4) whether the content of the item is related to the measured dimensions; (5) what statistical test methods are needed in the adjustment process.
Stage 5: pretesting: This study selected 30 nurses from EDs of general hospitals in Taiyuan to conduct a questionnaire survey. The purpose of the study was to test the level of understanding of the contents of the pilot Chinese version of MAVAS, whether the expressions were clearly stated or any difficulty. In addition, the nurse marked out the items with the above conditions and corresponding amendment opinions. The author conducted semi-structured interviews with the nurses and asked questions in detail, answered questions in the filling process, and made timely feedback to experts for consultation and revision.
Participants and settings
A questionnaire survey was conducted among 135 emergency nurses with a convenient sampling method from six general hospitals in Taiyuan. After 2 weeks, 30 ED nurses were selected again for retesting. Inclusion criteria were as follows: (1) possess a nursing professional qualification certificate; (2) emergency nurses who voluntarily participated in this study. Exclusion criteria were as follows : (1) nurses who are transferred to and studied in the ED; (2) ED nurses on business trip or on vacation; (3) nurses working in the ED for less than 6 months; (4) unwilling to cooperate with this study; (5) nurses with serious injury during the study; (6) nurses who volunteered to withdraw from the study without completing the study.
Ethical considerations
This study follows the ethical principle of informed consent. First, the author contacted the head of nurses of the surveyed hospital and introduced the information of the study to them, such as the purpose of the research, significance, and research process. After obtaining their approval and cooperation, the researcher explained to the head nurse of the ED in their hospitals. The head nurse then focused on the nurses in the department, and the nurses voluntarily participated in the study. During the study, nurses may withdraw from the study at any time for various reasons and do not assume any responsibility. All surveys are anonymous and secret.
Psychometric properties
The reliability was assessed with internal consistency and test-retest reliability after 2 weeks. S-CVI and I-CVI were used to evaluate the content validity by 10 experts rated, and the confirmatory factor analysis (CFA) was used to test the construct validity. The survey using Excel 2010 to collect the original data was conducted; the data into the IBM SPSS 23.0 for Windows and LISREL 8.7 software for statistical analysis were recorded; and the reliability and validity of the scale were evaluated.
Results
Translation
Translators repeatedly checked the item that is uncertain and controversially translated and back-translated for many times until all translators reached a consensus and to make a pilot version. Then, the researchers completed the pilot version by Delphi survey until a formal version of the scale was made.
During the stage of Delphi survey, all experts believed that the aggression and violence of the patients are behaviors rather than a disease, they are not ethical and legal by using drugs to control the patients who are violent in the ED nor is it in line with the cultural background of mainland in China. Therefore, item 13 "Medication is a valuable approach for treating aggressive and violent behavior," item 19 "Alternatives to the use of containment and sedation to manage patient violence could be used more frequently," and item 25 "Prescribed medication should be used more frequently to help patients who are aggressive and violent" were deleted. Last but not least, experts suggested that emergency nurses should be able to identify the reasons for the patients' violence whether it is the status of mental illness or personal traits and other factors, so in the "management" dimension, all experts agreed to add the item "Nurses should conduct real-time assessments, monitoring and care of the suspicious patients who was aggression and violence." After the integration of all opinions, a second expert consultation was conducted, and in this round the result of consultation was basically consistent, and then a pilot Chinese MAVAS scale was formed finally.
Psychometric properties
Sample characteristics
One hundred and thirty-five nurses in the ED in hospitals of Taiyuan were surveyed in the study, and all of them completed the questionnaire; the response rate was 100%. Table 1 summarizes the detailed data.
Item analysis
Item analysis is aimed to check the reliability and appropriateness of items of the whole scale, and the results can be used as the basis for modifying or deleting the certain items. 17 In this study, the most commonly methods were used to evaluate the scale which included critical ratio (CR) method and correlation analysis.
The CR method or the extreme value method derives the degree of discrimination by calculating the "decision value" of each item. 17 The higher the CR value, the stronger the discrimination of the item. It is generally believed that if the CR value is <3.000, indicating that the item is poorly identified, the item should be deleted. 17 The correlation coefficient method is a kind of homogeneity test method that uses the Pearson's difference correlation to find the correlation coefficient between individual items and the total score of the scale. As we know, the item's correlation coefficient of ³0.4 is very good, 0.3-0.39 is good, 0.2-0.29 is fair, and <0.2 is bad. 17 Therefore, if the score of scale item does not reach the level of significance or the correlation coefficient is <0.3, it means that the item and the scale are of low correlation and should be deleted (Table 2 summarizes the detailed data). The CR value of all items is between 3.334 and 12.000, and the correlation coefficient is between 0.342 and 0.832. All items of the scale reached a significant level and are statistically significant, indicating that no items should be deleted.
Reliability
The internal consistency was satisfactory, in which the total scale's Cronbach's α=0.938, and the four subscales' Cronbach's α=0.740-0.900; the test-retest reliability over 2 weeks was good, the whole scale's Pearson's coefficient=0.996, and the subscales' Pearson's coefficient=0.801-0.963.
Validity
Content validity
After two rounds of Delphi survey, 10 experts were selected to reevaluate on the validity of the scale. The S-CVI and I-CVI of the MAVAS were rated by experts in terms of the relevance of its individual items, using a 5-point Likert scale (1, irrelevant; 2, major revision to be relevant; 3, minor revision to be relevant; 4, general relevant, and 5, highly relevant). It is generally believed that when the CVI is >0.8, 17 the content validity of the scale is good. In this study, the average S-CVI is 0.904, and the I-CVI is 0.800-1.000, indicating a satisfactory content validity.
Construct validity
The construct validity was assessed using CFA by LIS-REL 8.7. CFA is based on a specific theory to make reasonable assumptions about the relationship between latent variables and observed variables and perform statistical tests. 18 The commonly used indicators are χ 2 /df, NFI, NNFI, CFI, and IFI (Table 3) . χ 2 /df indicates that the closer the value is to 1, the better the model fit. 19 Generally, the ratio is considered to be a good fit between 2 and 5, and in fact as the sample size is large, the ratio around 5 is also be accepted, 20, 21 and other indicators of >0.90 show a good fit. 19 The study shows that χ 2 /df=4.781<5, NFI=0.91, NNFI=0.92, CFI, IFI=0.93, indicating a satisfactory construct validity. 16-20 times 0 (0) >20 times 9 (6.7)
History of being physical aggression in the past 6 months
No 122 (90.4)
Yes (1-5times) 13 (9.6) Table 1 . General demographic data of the study (n=135).
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Discussion
Translation
In recent years, patients' violence causes a serious physical and psychological harm to nurses and is a barrier to the development of the nursing industry, which has been widespread in China. Therefore, understanding the attitude of nurses to the violence could help managers to propose targeted interventions. Our research on patients' violence is still in the initial stage in China. At present, there is no tool that can evaluate nurses' attitudes toward the violence, and there are two methods for the generation of assessment tools: 22 one is the selfdesigned scales, which are time-consuming and costly; another is revising the foreign mature scales, which are used in the practice of nursing in China after crosscultural adaptation. It is relatively simple, convenient, and relatively common. MAVAS has already been introduced into other countries and regions and identified it as an excellent tool. 23, 24 The present study introduced MAVAS developed by Dr. Joy Duxbury, which was introduced to Hong Kong, China, by Prof. Wong of the Hong Kong Polytechnic University in 2015. However, although the mainland and Hong Kong are both parts of China, the language used in the two places is different. Hong Kong still uses the English version of the scale, but mainland uses the Chinese version of the scale. Therefore, there is still a need for translation and psychological test 25 of the scale, testing the reliability and validity of the Chinese version of the scale and evaluating its applicability in the mainland.
To ensure the equivalence of two versions of scales, this study selected the translators who are proficient in English including nursing graduate students and college English teachers to translate independently. In addition, a Chinese nursing professor who lived in Canada for many years, a PhD nurse, and English major graduates to back translate were selected, and 25 experts from the country in the areas of nursing management, nursing education, emergency medicine, riot prevention, psychology, and public health to discuss and reach a consensus to form a pilot Chinese version of MAVAS were invited. Then, 30 ED nurses who met the project's inclusion criteria were selected to conduct preliminary experiments. Based on the survey results and feedback, the scale was revised in conjunction with the opinions of experts so that it accorded with the culture of the mainland.
With the scientific and rigorous cross-cultural adjustment, it was confirmed that the Chinese version of MAVAS was suitable in the mainland and maintained good equivalence with the English version of the scale.
Psychometric properties
It may affect the quality of the questionnaire if one takes a long time to complete it. 19 In this study, the nurses actively cooperated with the survey and the average time for completing the questionnaire was about 8 minutes, and the response rate was 100%, indicating a good feasibility of the scale. During item analysis, the CR for all items was >3.000 and the correlation coefficient was >0.30, all reached the level of statistical significance (P>0.05) and should be reserved.
The internal consistency coefficient and test-retest reliability were used to evaluate the reliability of the scale. In general, Cronbach's α>0.90, indicating excellent internal consistency reliability; 0.80-0.90, indicating that internal consistency reliability was very good; 0.70-0.80, which should be revised slightly but still valuable. 17 The total scale's Cronbach's α=0.938, and the four subscales' Cronbach's α=0.740-0.900, showing the internal consistency was satisfactory. Generally, the test-retest reliability interval of 1-4 weeks was appropriate, and the test-retest reliability over 2 weeks in the research was good, the whole scale's Pearson's r=0.996, and the subscales' Pearson' r=0.801-0.963, which is higher than the results of the original scale (Pearson's r=0.89) 11 and the Hong Kong version (Pearson's r=0.85). 13 The validity of the scale was assessed using content validity and construct validity. This study invited 10 experts in various fields which included the areas of nursing management, nursing education, emergency professional, violence prevention, medical psychology, public health, and experts in statistics to evaluate the content and quality of the items. The average S-CVI is 0.904, and the I-CVI is 0.800-1.000, confirming that the scale has a good content validity, and the result is consistent with the Hong Kong version. 13 CFA was used to evaluate the construct validity of the scale. The study shows that χ 2 /df=4.781<5, NFI=0.91, NNFI=0.92, CFI, IFI=0.93, indicating a satisfactory construct validity.
Conclusions
Through the cross-cultural adjustment, it has been proved that the Chinese version of the MAVAS has a good cultural adaptability, reliability and validity. The researcher fed back the revised scale to the original author and experts, and there was a widespread consensus. They all agreed that the Chinese version of the MAVAS is suitable for testing the emergency nurses' attitude toward the causes and management of patients' violence in the mainland of China.
Limitations
Due to the limited time and conditions, the present study investigated only the attitude of nurses in ED for the causes and management of patient violence but no patients' attitude. Therefore, in the future, it is necessary to continue to investigate the attitudes of the ED patients and their family members toward the causes and management methods of violence so that managers can formulate the specific and effective measures.
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